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Objectives

 Review pathophysiology of acute stroke.

 Discuss the diagnostics strategies for 

acute stroke.

 Discuss the newest treatment modalities 

for acute stroke.

Why is it important?

 4th leading cause of death (2011)

– 5% of all deaths

 Leading cause of disability

– 26% needs assistance 

– 26% needs long term placement

– 33% have depression

 Direct/Indirect cost: $33.6billion/year (2011)
Circulation. 2015;131:e29-e322

J Stroke Cerebrovasc Dis. 2003;12:119–126.
Stroke. 2005;36:1330–1340.

Stroke Belt (2010)

Circulation. 2014; 129(3):e28-e292

TIA (aka mini-stroke)

 Resolution of symptoms within 24 hours

– No radiographic signs of stroke (Controversial)

 Incidence: 2.3% (~5M people)

 15% strokes preceded by TIA

– 1/3 of TIAs are actual strokes (by MRI)

 After TIA, up to 17% will have a stroke

– Up to 5% will have within 2 days

 Up to 12% will die within 1 year
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“Wake Up” Strokes

 Patient’s awaken from sleep with 

symptoms

 Unknown time of onset

 Stroke wakes up patient?

Kinds of  Stroke

Ischemic: 87%

Mortality: 

– 1 month: 10%

Types:

– Thrombotic

– Embolic

– Hypoperfusion

Hemorrhagic:13%

Mortality 

– 1 month: 38%

Types:

– Intracerebral (10%)

– SAH (3%)

Circulation. 2014; 129(3):e28-e292

Brain consumption

 2% of body mass

 Metabolic Demand: 

– 15% of cardiac output

– 20% of oxygen consumption

– 25% of glucose consumption

 Failure to meet: loss of consciousness

– Minutes to irreversible neuronal death

Stroke Treatment

Acute Treatment Time 

Frame

– Within 3 hours

– 3 – 4.5 hours

– Within 8 hours (and 

beyond!)

Brain Drain – 2M Neurons/min

Identification
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How Good Are We At Diagnosis?

 Physician

– Misdiagnosis: up to 20%

– Misdiagnosed as stroke: up to 20% 

(outpatient)

 EMS

– (1995) 28% misdiagnosed as stroke

– (2008) 83% Sensitivity; 42% PPV

Neurology, 55 (2000), pp. 1801–1805

 12.7% of admitted stroke patients had ED 
visit within previous 30 days

 Headache and Dizziness most likely 
missed

 Young, female, non-White

Newman-Toker DE, et al. Diagnosis. 2014; 1(2): 155–166.

31% Admitted – stroke mimickers

Mimics: Seizures, encephalopathy, sepsis

Stroke 2006; 37:769-775  

EMS Screening Tools

 Prehospital Stroke Screen (7 methods):

– CPSS

– LAPSS

– MASS

– Med PACS

– OPSS

– ROSIER

– FAST

Cincinnati Stroke Scale

3 components:

– Facial Droop

– Arm Drift

– Slurred Speech

– Time (onset)

F

A

S

T

LA Stroke Screen

 Age ≥ 45

 No prior history of seizure

 New onset of neuro symptoms < 24 hrs

 Ambulatory at baseline

 Glucose between 60 and 400

 Asymmetry of face, grip, arm weakness

 Unilateral weakness (not bilateral)
Stroke. 2000 Jan;31(1):71-6.



3/5/2016

4

How Good are CPSS/LAPSS?

 Early studies showed high sensitivity and 

specificity

 Recent studies (Sensitivity/Specificity):

– CPSS: 80%/48%   LAPSS: 74%/48%

– CPSS: 79%/24% Med PACS: 74%/33%

Ann Emerg Med. 2014;64(5):509-15
Prehosp Emerg Care. 2013;17(3):348-53.

Neurology. 2014 Jun 17;82(24):2241-9.

Takeaway - Identification

 Any are probably okay (Better than 

nothing)

 LAPSS is probably better than CPSS

 All require training (and re-training)

Prehospital Interventions

Classic Teaching

 IV, O2, Monitor (ACLS)

 Hypoxia is BAD

 But is more O2 the better?

Physiological Effects of  O2

 Vasoconstriction to carotid

 20-33% decrease cerebral blood flow

– (100% O2 for 10-15 min)

Critical Care 2013, 17 :313 
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Evidence for (Against) O2

 HBOT – no benefit in acute ischemic 
stroke

 No improvement in functional outcomes

 Mortality OR 0.45 (Against O2)

 AHA/ASA guidelines rec AGAINST routine 
O2 Cochrane Database Syst Rev. 2005;(3):CD004954.

Ann Indian Acad Neurol 2010, 13:284-288.
Stroke. 2013;44(3):870-947

Takeaway

 Do NOT routinely use supplemental O2

unless hypoxic

Medications

 Neuroprotective strategies

 BP management?

 Aspirin?

 Phase III trial

 Neuroprotective

 No Benefit (but no harms)

 Creates system for future trials for 

prehospital acute stroke 

http://www.medscape.com/viewarticle/820638#vp_3

BP Management

 What to do with HYPOtensive patients?

 What to do with HYPERtensive patients?

Aspirin

 No clear benefit of emergent Aspirin

 Unable to differentiate Ischemic vs 

Hemorrhagic
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Takeaway

 No medications proven benefit at this time

 Only treat BP if HYPOtensive (may 

consider treatment if SBP > 220 or DBP 

120)

Transporting

Should Patients be sent to PSC?

 Initial evidence for recommendation was 

weak (ie non-existent)

 Several studies have come out since then

 Political issue?

Stroke Certification

TJC/DNV

– Strict requirements

Required Elements

Education

System Process

QA

Discharge/Rehab

IV tPA

What Does the Evidence Show?

 Evidence suggests:

– Lower 30-day mortality (10.1% v. 12.5%)

– Increase IV tPA (4.8% v. 1.7%)

 However

– Same effect if not certified?

Neurology. 2005;64(3):422-7
JAMA. 2011;305(4):373-80

CSC vs PSC vs NSC

 Use of IV tPA much higher in CSC

– CSC v. PSC: OR 2.35

– PSC v. NSC: OR 2.48

 Mortality lower (OR 0.95)

 CSC offers consistent Interventional 

treatments Neurology. 2010 75(18):1589-96. 
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Hub and Spoke
Takeaway

 Probably is important

 Helps identify who can perform at a 

higher level

– (Many states require it)

 Evidence not there for EMS to go to CSC 

vs PSC 

Method of  

Transport

Air vs. Ground

 Drip and Ship

 Shorter transport times

– 53 min vs 68 min

 No outcome benefit

– Unless for Interventional therapy

Stroke. 2012;43(3):878-80

Who to Fly? (Scene)

 Likely benefit if > 1 hour ground transport 

time

 Logistics Evaluation in the ED
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 Protocols

 Precision/Execution

– D2N ≤ 60 min

Emergency Department ED – Stroke Alert Process

Time Target

Door to MD 10

Door to CT 25

Door to CT read 45

Door to Needle 60

Door to Admit 180

Schwab Neurology 2007; Zaidi Stroke 2010; Pervez Stroke 2011 

Telemedicine
Head CT Scan

CTA and CTP Penumbra

Area of injured tissue 

(viable)

– Collateral
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MRI – DWI/PWI MRA

How good is MRI?

 Sensitivity for Acute Stroke:

– MRI: 83% (77-88%)

– CT: 26% (20-32%)

 Detected Acute Stroke:

– MRI: 46% (35-56%)

– CT: 7% (3-14%) Lancet 2007; 369: 293–98

Prehospital Notification

 Improved metrics 

 Decreased D2N times with prehospital 

notification

 Higher tPA usage

JAMA. 2014;311(16):1632-1640
Circ Cardiovasc Qual Outcomes. 2012 Jul 1;5(4):514-22

Stroke. 2011;42:2263-2268

Prehospital Stroke Alert

 GWTG recommends:

 Prehospital Notification

 Prehospital Stroke Alert

– Activate stroke team (if available)

– Highly trained EMS accurate 66% for stroke

– Evidence marginal benefit in improvement of 

metrics

http://www.strokeassociation.org/idc/groups/heart-
public/@wcm/@private/@hcm/@gwtg/documents/downloadable/ucm_310253.pdf

Neurosurgery. 2014 Mar;74(3):281-5;

Prehospital Telemedicine

Scand J Trauma Resusc Emerg Med. 2013;21:54
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Prehospital Telemedicine

Scand J Trauma Resusc Emerg Med. 2013;21:54

 Prehospital stroke units

 10% treatment rate

http://www.medpagetoday.com/MeetingCoverage/ISCNeuroEdition/49985

Phantom-S Trial

“Stroke Ambulance”

Onboard:

– CT/Telerad

– Labs

EMS call to needle time

- Decrease from 77 to 52 min

- IV tPA increased from 21% to 33%
JAMA. 2014;311(16):1622-31.

Prehospital Telemedicine

 Better identifying stroke?

 Unknown whether it improves outcomes

 Can be expensive

 More to come….

Treatment

Treatment with IV tPA

Time Line

RISK

0 MIN 90 MIN 180 MIN 270 MIN 360 MIN 450 MIN

BENEFIT

Ideal FDA Extended IA tPA

3.6/65 4.3/38 5.9/30NNB/NNH Lansberg. Stroke 2009
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 For every 15 minutes:

– Less in-hospital mortality: OR 0.96

– Less ICH: OR 0.96

– More independent ambulation at d/c: OR 1.04

– More D/C home: OR 1.03

Complications of  IV tPA

 Cerebral hemorrhage

– 6.4% (NINDS)

– Half were clinically significant

– Related to following protocol

– Other registries: < 2% sICH

 Angioedema

– 1-5%

Tsivgoulis et al. Stroke 2011

Target Stroke 

 10 care strategies

 Increased tPA < 60 min: 

– 29.6% vs 53.3% (P < 0.001)

 Decreased mortality

– 9.93% vs 8.25% (OR – 0.89)

JAMA. 2014;311(16):1632-1640.

Target Stroke Goals (Phase II)

 IV tPA < 60 min: at least 75%

 IV tPA < 45 min: at least 50%

http://www.strokeassociation.org/STROKEORG/Professionals/TargetStroke/Ta
rget-Stroke---The-Challenge-and-How-We-Answer-It_UCM_432409_Article.jsp

Interventional Therapy
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NEJM. 2013. Vol. 368

 MR CLEAN trial (N = 500)

 13.5% absolute increase in favorable 

outcome (mRS 0-2)

 No increase in hemorrhage

N Engl J Med 2015; 372:11-20

Transport to nearest stroke center (Class I; LoE A)

Patients should receive INR if NIHSS ≥ 6 (Class I; 

LoE A)

Stroke. 2015;46(10):3020-35

Conclusion

 Evaluation

– Should use a screening tool, but all have 

limitations

 Prehospital Treatment

– Less is more

– Only treat if hypoxic or hypotensive

 Destination

– PSC/CSC

brucelo1@yahoo.com


